Morphological characteristics and distribution of Ocypodidae at zoea one larvae stage from coastal waters of Khuzestan Province, Persian Gulf by Sakhaie, N. et al.
 Ocypodidae 
nsakhaee@yahoo.com
(Brachyura
Ocypodidae
Macrophthalmus depressusSerenella 
leachiiIlyoplax fraterTylodiplax indicaDotilla blanfordiDotilla sulcataUca annulipes 
Scopimera crabricaudaOcypodidae
aesthetasc 
Macrophthalmus depressus
M. depressus
Ilyoplax frater
sp1Camptandrium
D
ow
nl
oa
de
d 
fro
m
 is
fj.i
r a
t 1
7:3
8 +
03
30
 on
 M
on
da
y N
ov
em
be
r 2
7th
 20
17
    
    
  [ 
DO
I: 1
0.2
20
92
/IS
FJ
.20
17
.10
99
93
 ]  
  
Ocypodidae 
(Grosberg & Levitan, 1992)
(Meroplankton)
(Scheltema, 1971)
Malone &) 
(McQueen, 1983
(Angell, 1991)
Apel,  ;Stephensen, 1946 
Naderloo & Sari, 2007 ;2001
Hexapodidae
Sakhaie et 
(al., 2009
Ocypodidae
(Brachyura)Pleocyemata
(Ghost and Fiddler crabs)
(Ng et al., 2008)
(Apel, 2001)
(Bongo net
(Omori & Ikeda, 1984)
(Camera lucida)
;Wear, 1968  ;Gurney, 1942
;Diaz  & Costlow, 1972  ;Hashmi, 1970;Rice, 1976
;Anger et al., 1990& Kim, 1991;Jang;Terada, 1995
Ghory & ;Pasupathi & Kannupandi, 1988 ;Paula, 1996 
.Kornienko & Korn, 2008 ;Siddiqui, 2006 
(Krishnamoorthy, 2006)
Sigma stat 3.5
D
ow
nl
oa
de
d 
fro
m
 is
fj.i
r a
t 1
7:3
8 +
03
30
 on
 M
on
da
y N
ov
em
be
r 2
7th
 20
17
    
    
  [ 
DO
I: 1
0.2
20
92
/IS
FJ
.20
17
.10
99
93
 ]  
 Ocypodidae
Macrophthalmus depressusSerenella leachii
Ilyoplax fraterTylodiplax indicaDotilla blanfordi
Dotilla sulcataUca annulipes Scopimera 
crabricauda
Macrophthalmus sp1
Macrophthalmus sp2Camptandium sp1
Ocypodidae
PilumnidaeLeucosiidae
PortunidaeXanthidae 
GrapsidaeParthenopidaeCalappidaeHexapodidae
MajidaeDromidaeMajidaePinnotheridae
Ocypodidae
Ocypodidae
Macrophthalmus depressus
Ocypodidae
M. depressus
D
ow
nl
oa
de
d 
fro
m
 is
fj.i
r a
t 1
7:3
8 +
03
30
 on
 M
on
da
y N
ov
em
be
r 2
7th
 20
17
    
    
  [ 
DO
I: 1
0.2
20
92
/IS
FJ
.20
17
.10
99
93
 ]  
  
Ilyoplax frater
Camptandium sp1
Ocypodidae
basis
Macrophthalm
us depressus
Serenellalea
chii 
Ilyoplax 
frater 
Tylodiplax 
indica
carapace spinesCarapace
dorsal spines
lateral  spines
aesthetascAntennule
  setae
exopod/protopodAnten
coxal
Maxillule basial
endopod
coxal 
Maxilla basial
endopod
basis
First maxilliped 
endopod
exopod
basis
Second 
maxilliped endopodexopod
dorsolateral processes
Abdomen
posterodorsal setae; 
Telson
D
ow
nl
oa
de
d 
fro
m
 is
fj.i
r a
t 1
7:3
8 +
03
30
 on
 M
on
da
y N
ov
em
be
r 2
7th
 20
17
    
    
  [ 
DO
I: 1
0.2
20
92
/IS
FJ
.20
17
.10
99
93
 ]  
 Dotilla 
blanfordi
Dotilla 
sulcata
Uca annulipes Scopimera 
crabricauda 
carapace spinesCarapace
dorsal spines
lateral  spines
-
aesthetascAntennule
  setae
exopod/protopod Anten 
coxal
Maxillule basial
endopod
coxal
Maxilla basial
endopod 
basis
First 
maxilliped endopod
exopod
basis
Second 
maxilliped 
endopod
exopod
dorsolateral processes
Abdomen
posterodorsal setae; 
Telson
D
ow
nl
oa
de
d 
fro
m
 is
fj.i
r a
t 1
7:3
8 +
03
30
 on
 M
on
da
y N
ov
em
be
r 2
7th
 20
17
    
    
  [ 
DO
I: 1
0.2
20
92
/IS
FJ
.20
17
.10
99
93
 ]  
   
Macrophthalmus depressus               Serenella leachii
Ilyoplax frater       Tylodiplax indica
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Ocypodidae
Tylodiplax indicaT. IndicaIlyoplax frater
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Dotilla sulcataD. sulcataD. sulcata
D. sulcataScopimera crabricaudaD. blanfordi
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Macrophthalmus depressus
 
sp1Camptandrium
D
ow
nl
oa
de
d 
fro
m
 is
fj.i
r a
t 1
7:3
8 +
03
30
 on
 M
on
da
y N
ov
em
be
r 2
7th
 20
17
    
    
  [ 
DO
I: 1
0.2
20
92
/IS
FJ
.20
17
.10
99
93
 ]  
  
Ocypodidae
(aesthetasc)
(setae)
Jang &) 
(Kim, 1991
Rice,) 
(1975
Ocypodidae
Macrophthalmus depressusSerenella leachii 
Dotilla  blanfordi Ilyoplax fraterDotilla sulcata
Uca annulipesScopimera crabricaudaTylodiplax 
indica
Ocypodidae
PilumnidaeLeucosiidae
Portanidae
Ocypodidae
Al-Yamani &  Khvorov,) 
(2007
Ocypodidae
(Koettker & Andrea, 2006)
Mwaluma Paula
Ocypodidae
MacrophthalmusUcaDotilla
Ocypodidae
Stephensen
Jones 
Apel
NaderlooSari
Tylodiplax indicaDotilla sulcata D. blanfordi
Scopimera crabricaudaUca annulipes
D
ow
nl
oa
de
d 
fro
m
 is
fj.i
r a
t 1
7:3
8 +
03
30
 on
 M
on
da
y N
ov
em
be
r 2
7th
 20
17
    
    
  [ 
DO
I: 1
0.2
20
92
/IS
FJ
.20
17
.10
99
93
 ]  
 Ocypodidae
Macrophthalmus depressusIlyoplax frater
Camptandrium sp1
I. frater
(Saher & Qureshi, 2009)
Emmerson
Uca
Uca 
annulipes
  
Macrophthalmus
M. depressus
Macrophthalmus sp1
I. frater
M. depressusI. frater
M. 
depressusI. frater
(Kempten, 2002)
(Nybakken, 1997)
(Doustshenas et al., 2009)
Ocypodidae
Ocypodidae
Leucosiidae
Al-Yamani F. and Khvorov  S.A.,  2007. Spatial and 
temporal variability in larval decapod abundance in 
Kuwait s waters of Bubiyan Island.  International 
Journal of Oceans and Oceanoghraphy, 2(1):69 84.  
Angell C.A., 1991. Report of the seminar on the 
Mud crab culture and trade. BOBP. Bay of 
Bengal  program. 246P. 
D
ow
nl
oa
de
d 
fro
m
 is
fj.i
r a
t 1
7:3
8 +
03
30
 on
 M
on
da
y N
ov
em
be
r 2
7th
 20
17
    
    
  [ 
DO
I: 1
0.2
20
92
/IS
FJ
.20
17
.10
99
93
 ]  
  
Anger K., Montu M., Bakker C. and Loureiro 
Fernandes L.L., 1990.  Larval development of 
Uca thayeri Rathbun, 1900 (Decapoda: 
Ocypodidae) reared in the laboratory. 
Meeresforsch, 32:276 294. 
Pel M., 2001.Taxonomie und zoogeographie der 
Brachyura, Paguridea und Porcellanidae 
(Crustacea: Decapoda) des Persisch-Arabischen 
Golfes. PhD Thesis,  Johann Wolfgang Goethe 
Universitat , Frankfurt am Main. 268P. 
Diaz H. and Costlow D., 1972. Larval development 
of Ocypode quadrata (Brachyura: Crustacea) 
under laboratory conditions. Marine Biology, 
15:120-131.  
Doustshenas B., Nabavi S.M.B., Savari A. 
Kochanian P. and  Sadrinasab M., 2009.  
Applying benthic index of biotic integrity (B-
IBI) in a soft bottom ecosystem in north of the 
Persian Gulf Pakistan. Journal of  Biological 
Scineces. 12(12): 902-907.  
Emmerson W.D., 1994. Seasonal breeding cycles 
and sex ratios of eight species of crabs from 
Mgazana, a mangrove estuary in Transkei, 
Southern Africa Journal of Crustance Biology, 
14:568-578. 
Grosberg R.K. and Levitan D.R.,  1992. For adults 
only supply-side ecology and the history of larval 
biology. Trends in Ecology and Evolution, 7:130-
133. 
Ghory F.S. and Siddiqui F.A., 2006. A 
comparative study of the first zoeal stage of Uca 
urvillei and Uca annulipes (Crustacea: 
Brachyura: Ocypodidae) reared in the aboratory. 
Turkish Journal of Zoology, 30:161-166. 
Gurney R., 1942 . Larvae of decapod crustace, Ray 
Society, London, UK. 306P. 
Hashmi S.S., 1970. The Brachyuran larvae of west 
Pakistan hatched in the laboratory (Decapoda: 
Crustacea). Pakistan  Journal of Zoology, 2(1): 
81-93. 
Hrtnoll R.G. and Gould P., 1988. Brachyuran life 
history strategies and the optimization of egg 
production. Zoology Symposium, 59:1-9. 
Jang I.K. and Kim C.H., 1991. The first zoeal 
stage of Ilyoplax deschampsi (Rathbun, 1913) 
(Decapoda: Brachyura: Ocypodidae), with a key 
to the known ocypodid zoeae of Korea and the 
adjacent seas.Crustaceana, 60(3): 295-303. 
Jones D.A., 1986. A field guide to the seashores of 
Kuwait. University of Kuwait. 191P.    
Kempten H., 2002.  The 1991 Gulf war oil spill. 
Vorgelegt von Dr. Hans-J?rg Barth. 270P. 
Kornienko E.S. and  Korn O.M., 2008. Illustrated 
key for the identification of brachyuran zoeal 
stages (Crustacea: Decapoda) in the plankton of 
Peter the Great Bay (Sea of Japan). Journal of 
Marine Biology Assessment U.K., pp.1-8. 
Koettker G. and Andrea S., 2006. Spatial and temporal 
distribution of decapod larvae in the subtropical 
waters of the Arvoredo archipelago, SC, Brazil. 
Iheringia, Série Zoologia. 96(2):31-40.  
Krishnamoorthy K., 2006. Handbook of statistical 
distributions with applications. Chapman & 
Hall/CRC. 
Nybakken J.W., 1997. Marine biology and 
ecological approach. 4th edition, Harper.  
Collius. College publishers. 481P.  
Mwaluma J. and Paula J., 2004. Composition, 
abundance and distribution of Brachyura larvae 
in mida creek, Kenya. Western Indian Ocean 
Journal of  Marine Sciences, 3(2):143-150. 
Malone B.J. and McQueen D.J., 1983. Horizontal 
patchiness in zooplankton populations in two 
D
ow
nl
oa
de
d 
fro
m
 is
fj.i
r a
t 1
7:3
8 +
03
30
 on
 M
on
da
y N
ov
em
be
r 2
7th
 20
17
    
    
  [ 
DO
I: 1
0.2
20
92
/IS
FJ
.20
17
.10
99
93
 ]  
 Ontario kettle lakes. Hydrobiologia, 99:101
124. 
Nadeloo R. and Sari A., 2005. Iranian Subtidal 
Leucosiid Crabs (Crustacea: Deacapoda: 
Brachyura) of the Persian Gulf: Taxonomy and 
Zoogeography. Iranian Journal Animal 
Biosystematic. 1(1):28-43.  
Ng P.K.L., Guinot D. and Davie P.J.F., 2008. 
Systema Brachyurorum: Part I. An annotated 
checklist of extant brachyuran crabs of the 
world. The Raffles  Bulletin of Zoology, 17:1-
286.
Omori M. and Ikeda T., 1984. Methods in marine 
zooplankton ecology. John Wiley & Sons, New 
York, USA. 332P. 
Pasupathi K. and Kannupandi T., 1988. Larval 
development of Macrophthalmus erato De Man, 
1887 (Brachyura :Ocypodidae). Hydrobiologia, 
169:327-338. 
Paula J., 1996. A key and bibliography for the 
identification of zoeal stages of brachyuran 
crabs (Crustacea: Decapoda: Brachyura) from 
the Atlantic coast of Europe. Journal of 
Plankton  Reseaarch, 18(1):17-27. 
Rice A.L., 1976. The first zoeal stages of  
Scopimera crabricauda Alcock (Crustacea:  
Brachyura: Ocypodidae).  Bulltein of British 
Museum (Natural History) Zoology, 30(6):243-
246. 
Rice A.L., 1975. The first zoeal stages of Cancer 
pagurus (Pinnotheres pisum-Pennant) and  
Macrophethalmus deppessus (Crustacea: 
decapoda:  Brachyura).  Bulletin of the British 
Museum (Natural History) Zoology, 28(5): 
237-246. 
Sakhaie N.,  Savari A.,   Kochanian P., Nabavi S. 
M.B. and Marammazy J.G., 2009. 
Morphology of the zoeal stages of Hexapus 
sexpes Fabricius, 1798 (Decapoda: Brachyura: 
Hexapodidae) reared in the laboratory. Pakistan 
Journal of Biology Sciences, pp.1-6. 
Saher N.U. and Qureshi N.A., 2009. Zonal 
distribution and population biology of Ilyoplax 
frater (Brachyura: Ocypodoidea: Dotillidae) in 
a coastal mudflat of Pakistan. Current Zooolgy. 
Online First:1-16. 
Scheltema R.S., 1971. Larval dispersal as a means 
of genetic exchange between geographically 
separated population of shallow-waterben 
benthic marine gasropods.. Marine biological 
laboratory. Woods Hole. Massachusetts, USA. 
Biology Bulltein, 140:284-322.  
Stephensen K., 1946. The Brachyura of the Persian 
Gulf. Danish scientific Investigations in Iran, 
Part IV. Copenhagen, Munksgaard. pp.57-237. 
Terada M., 1995. Early zoeal stages of  
Deiratonotus japonicus (Sakai, 1934) 
(Ocypodidae: Camptandriinae) obtained  under 
laboratory conditions. Research Crustance, 24: 
203-209. 
Wear R.G., 1968. Life-history studies on New 
Zealand Brachyura 3. Family Ocypodidae. First  
stage zoea larva of Hemiplax hirtipes 
(Jacquinot, 1853). New Zealand Journal of 
Marine and Freshwater Research. 3: 698-707.    
D
ow
nl
oa
de
d 
fro
m
 is
fj.i
r a
t 1
7:3
8 +
03
30
 on
 M
on
da
y N
ov
em
be
r 2
7th
 20
17
    
    
  [ 
DO
I: 1
0.2
20
92
/IS
FJ
.20
17
.10
99
93
 ]  
Iranian Scientific Fisheries Journal                                                            Vol. 20, No. 2, Summer 2011 
  
Morphological characteristics and distribution of Ocypodidae at 
zoea one larvae stage from coastal waters of Khuzestan Province, 
Persian Gulf 
Sakhaie N.(1)*; Savari A.(2); Kochanian P.(3); Nabavi  S.M.B.(4);  
Marammazy J.G.(5) and  Doustshenas B.(6) 
nsakhaee@yahoo.com 
1,2,3,4,6- Faculty of Marine Science, Khoramshahr University of Marine Science and Technology, 
P.O.Box: 669 Khoramshahr, Iran 
5- South Aquaculture Research Center, P.O.Box: 866  Ahwaz, Iran  
Received: July 2010                      Accepted: June 2011  
Keywords: Zoea larvae, Ocypodidae, Zooplankton, Khuzestan Province, Persian Gulf 
Abstract 
Taxonomic studies on the Brachyura larvae of the Persian Gulf are relatively few. Samples 
were collected monthly with a 300µ mesh size plankton net from coastal waters of Khuzestan 
(Northern Persian Gulf) during May 2007 to April 2008. The stage one zoea larva of 8 species 
Macrophthalmus depressus, Serenella leachii, Ilyoplax frater, Tylodiplax indica, Dotilla 
blanfordi, Dotilla sulcata, Uca annulipes and Scopimera crabricauda of Ocypodidae were 
illustrated and described in detail. Common morphological characteristics in identified species 
of Ocypodidae are dorsolateral processes on second and third abdominal segments and also 
two aesthetasc on antennules. Spatial and temporal variations in density of larval stages of 
Ocypodidae were studied. In warmer months Macrophthalmus depressus larvae (1264 ind/m3 
in March, in other warm months (May, June, August and September 2007) M. depressus 
larvae with average of 97, 168, 87, 318 and 1264ind/m3, respectively were the dominant 
species agagin and Ilyoplax frater larvae (457ind/m3) in July 2007 were the dominant species. 
However,  in colder months (November and February 2008), Camptandrium sp1 larvae was 
dominant with 76 ind/m3 and 56 ind/m3 for the  two months, respectively.  
*Corresponding author 
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